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hat  is  your  diagnosis?ysts  along  the  intracranial  margin  of  sinonasal  tumors
.T.  Nguyen ∗, M.  Felix-Ravelo  ,  R.  Jankowski
ervice d’ORL et chirurgie cervico-faciale, hôpital Central, CHU de Nancy, 29, avenue du Maréchal-de-Lattre-de-Tassigny, 54000 Nancy, France. Clinical history
A 69-year-old man, former woodworker, consulted for recur-
ent left epistaxis. Intranasal examination revealed a fairly friable,
eadily haemorrhagic raspberry tumour. Biopsies were per-
ormed in a local hospital but histological examination failed
o establish a precise diagnosis between carcinoma and lym-
homa. The patient refused any further biopsies and did not
eturn for review. Five years later, his family doctor convinced
im to accept specialist examinations in a context of recurrent
epistaxis, widening at the base of the nose and cervical lym-
phadenopathy. Intranasal examination demonstrated a bulky
raspberry tumour of the left nasal cavity also invading the supe-
rior part of the right nasal cavity. The patient also presented
right Horner’s syndrome and bilateral cervical lymphadenopathy.
Locoregional extension was  assessed by CT scan and MRI  of
the sinonasal cavities and brain (Fig. 1). Neck and chest CT
scan and as well as whole-body PET-scan using 18FDG demon-
strated multiple bilateral cervical lymph nodes and pulmonary
metastases.Fig. 1. A. Coronal CT scan. B. Gadolinium-enhanced T1-w
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1. What is your interpretation of these images?
2. What is your most likely histopathological diagnosis?
What is your diagnosis?
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.1. What is your interpretation of these images?
Fig. 1A: coronal CT scan of the nose and paranasal sinuses
emonstrates a bulky mass in the nasal cavity with intracranial and
eft intra-orbital extension. There are bone erosions of the bilateral
ribriform plate, laminae papyraceae, as well as the nasal septum
nd the left turbinate wall. Amorphous calciﬁcations are observed
ithin the lesion above the cribriform plate. A probable seromu-
ous retention was also observed in the left maxillary sinus as the
ontent of the latter has a low density compared to that of the
umour of the nasal cavity.
Fig. 1B: T1-weighted MR  image demonstrating a very large
adolinium-enhanced hourglass lesion in the nasal cavity and ante-
ior cranial fossa with invasion of the left orbit. We  also observed
he presence of cysts along the intracranial tumor margin. The
ysts can be distinguished from the lateral ventricles by their
eripheral gadolinium enhancement. On the coronal section, the
ow-intensity signal appearance of the left maxillary sinus with
eripheral enhancement indicates probable seromucous retention
n this sinus.
Fig. 1C: on the T2-weighted TSE (turbo spin echo) sequence,
he tumour has an isosignal compared to gray matter. This tumour
ad invaded ethmoidal structures and has extended into the left
rbit and the brain. This image conﬁrms the presence of high-
ignal-intensity cysts at the margins of the intracranial tumor
omponents.
.2. What is your most likely histopathological diagnosis?
Olfactory neuroblastoma due to the presence of: (i) tumour
manating from ethmoidal structures and (ii) particularly the pres-
nce of cysts along the intracranial tumor margins clearly visible on
RI. The presence of cervical lymphadenopathy is also an impor-
ant element in favour of this histological diagnosis, as lymph node
etastasis is observed in 10 to 33% of patients with olfactory neu-
oblastoma at the time of diagnosis [1].
. Discussion
Histological examination of the biopsy conﬁrmed the diagnosis
f olfactory neuroblastoma.
Olfactory neuroblastoma is a rare malignant tumour of the nose.
his tumour arises from the olfactory epithelium explaining devel-
pment of the tumour in the superior part of nasal cavities and
he frequent intracranial extension. The histological diagnosis is
traightforward when the tumour is well differentiated, composed
f small, homogeneous and uniform cells with oval or round nuclei,
rranged in rosette or pseudo-rosette formations. The diagnosis is
ore difﬁcult in the case of a poorly differentiated or undifferen-
iated tumour, composed of small hyperchromatic and anaplastic
ells. In this case, histological conﬁrmation requires immunohis-
ochemical studies. The diagnosis sometimes requires electron
icroscopy, which demonstrates very dense neurosecretory gran-
les in the cytoplasm and nerve processes [2].
CT and MR  imaging is essential for staging. CT scan shows a
esion with a homogeneous density equal to or greater than that of
he surrounding soft tissue and enhanced by contrast agent. Bone
rosions of the cribriform plate, septum, turbinate wall of the eth-
oid and orbital wall as well as amorphous calciﬁcations above
[
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the cribriform plates may  be observed. However, intratumoural
calciﬁcations may  also be observed in tumours other than olfac-
tory neuroblastoma (ﬁbrous dysplasia, ossifying ﬁbroma, inverted
papilloma, adenocarcinoma, sarcoma, chordoma, chondrosarcoma,
osteosarcoma). On MRI, the tumour has a low-intensity signal
compared to that of gray matter on T1-weighted sequences and
an isosignal or high-intensity signal on T2-weighted sequences.
T1-weighted sequences with fat suppression with or without
gadolinium enhancement are useful to differentiate seromucous
retention from tumour and to detect tumour extension to the
orbital fat or orbital tissue. The presence of a cystic cavity at the
tumour-brain interface on imaging is characteristic of olfactory
neuroblastoma [3]. This sign must not be missed in the case of dif-
ﬁcult histological diagnosis. The mechanism of formation of these
marginal cysts remains obscure. However, this image is not present
in all cases of olfactory neuroblastoma with intracranial extension
(3 out of 5 cases in the series reported by Som et al. [3]). Histo-
logical examination of these cysts was performed in only one of
the three cases in Som et al.’s series [3]: the cyst wall was  com-
posed of compressed malignant cells and ﬁbrous tissue and the cyst
contents consisted of haemorrhage, degenerated mucoid material,
and necrotic tumour debris. According to Som et al., the diagnosis of
olfactory neuroblastoma must be suspected in case of the presence
of cysts on MRI  along the intracranial margin of a sinonasal mass
[3]. However, children constitute an exception, as the presence of
marginal tumour cysts was  reported in a 4-month-old infant with
a malignant rhabdoid tumour of the central nervous system with
sinonasal extension [4].
The prognosis of olfactory neuroblastoma depends on the ini-
tial stage according to the modiﬁed Kadish classiﬁcation, Hyams’
histopathological classiﬁcation, the patient’s age at the time of
diagnosis, the presence of cervical lymphadenopathy or distant
metastases, the modality of treatment and the mode of recurrence
[1,5]. The presence of cervical lymph node metastasis is one of the
major factors of poor prognosis of the disease [1]. This patient pre-
sented several factors of poor prognosis and died 8 months after
starting palliative chemotherapy.
Clinical and imaging data are necessary to help pathologists per-
form the appropriate immunohistochemical studies. In view of the
difﬁculty of the histopathological diagnosis of olfactory neuroblas-
toma, repeated biopsies are sometimes necessary in the presence
of discordant histological results and imaging ﬁndings, particularly
when cysts are present at the tumour-brain interface.
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